Introduction
Helicobacter pylori is a fastidious, microaerophilic spiral gram-negative organism that is strongly associated with active and chronic gastritis as well as with peptic and duodenal ulcer diseases (1) . H. pylori infections are present worldwide. Although many aspects of the epidemiology of H. pylori infection are known, the mode(s) of transmission remains unclear. Recently, H. pylori has been found in association with dental plaque, suggesting that the oral environment may be one of the many potential pathways for transmission (2, 3) .
The detection of H. pylori infection in stomach is currently made by rapid urease test, tissue histology or culture, by performing endoscopy. Noninvasive diagnostic tests such as serologic and urea breath tests may also be used to diagnose or monitor eradication of the organism after therapy (4) . The presence of cross-reactive antigens between the oral organism Campylobacter rectus and H. pylori may affect the serologic diagnosis of H. pylori infections, especially when saliva is used (5) . The use of PCR on biopsy specimens does not add much to other techniques employed for the detection of the organism in the stomach (6, 7) . However, the molecular methods are useful when analyzing specimens, such as gastric juice, environmental samples, oral secretions, and stool samples, for which the regular methods lack sensitivity (8) . There are conflicting results about the role of dental plaque as a source of infection for Helicobacter pylori with a detection rate ranging from 0% to more than 90%.The current case-control study was undertaken to examine the association between the presences of H. pylori in dental plaque with H. pylori gastritis. In this study PCR and urease test were used respectively for detection of H. pylori in dental plaques and gastric biopsy specimens.
Material and Methods

Sampling
A total of 67 chronic periodontitis patients among patients referring to Periodontics Department of Tabriz Dental School were enrolled in the study after the subjects were informed of the study protocols and they had given informed consent. The study protocol was approved by the ethical committee and research vice chancellor of Tabriz University of Medical Sciences. The inclusion criteria were presence of teeth in the oral cavity, periodontal pocket with a minimum depth of 4mm and bleeding on probing, and lack of previous history of reflux. Subjects with diabetes, pregnant women, HIV-positive patients, smokers and patients who had taken antisecretor or antimicrobials within the previous 2 months were excluded from the study. A questioner was completed for each patient. Dental plaque was removed from the at least 2 teeth surfaces (one anterior and one posterior teeth) with a sterile periodontal curette. Both supra-and subgingival plaques were collected by an upward scrape against the tooth surface. After sampling, probing depth was recorded using William's calibrated periodontal probe. Twenty three of subjects were later diagnosed for H. pylori´s gastritis by endoscopy and rapid urease test by a gastroenterologist at the Research Center for Gastroenterology of Tabriz Medical University. Biopsy specimen were taken from the antrum lesser curvature mucosa 3-4 cm proximal to the pylorus. The urease test was considered positive when the urea solution changed from yellow to red at room temperature within 6 hours. Extraction of DNA DNA was extracted from dental plaque or strains of Helicobacter pylori by the method described elsewhere (9) with our some minor modifications. Briefly, dental plaque samples were placed into sterile tubes containing 0.5 ml of trypticase soy broth then vortex mixed for 30S. Lysate were prepared for use in PCR by addition of 90 ul of homogenate to 10 ul 10X lysis buffer (100mM Tris-HCL, pH 8.0; 10 mm EDTA; Triton X-100 10%) and boiling for 5 minutes. A 5 -ul sample of lysate was used in each PCR reaction and the reminders of the lysates were stored at -70 C. PCR amplification Primers JW22 (5-CGTTAGCTGCATTACTGGAGA-3) and JW23 (5-GAGCGCGTAGGCGGGATAGTC-3)targeting the 16S ribosomal RNA gene of H. pylori were used according to the published data (9, 10) . PCR Amplification was performed according to the method described by Riggio and Lennon (10) . PCR amplication was performed in reaction volume of 50 ul consisting of 5 ul of plaque lysate or 1 ul of H. pylori genomic DNA and either 45 or 49 ul of reaction mixture containing 1x PCR buffer, 1 unit of Taq DNA polymerase, 0.2 mM of each deoxinucleotide triphosphates and each primer at a concentration of 0.2 uM. After an initial denaturation step of 95 C for 5 minutes, there were 40 cycles of denaturation steps at 94 C for 1 minute, annealing at 60 C for 1 minutes and extention at 72 C for 1 min, followed by a final extention step at 72 C for 10 minutes. Amplified products were always a single band of the expected size (295bp).
Statistical Analysis
All data double entered into a SPSS, v13 software. Chi-square and Fisher exact test were employed for the analysis of detection frequency of H. pylori in dental plaques of patients with and without gastric infection, and the association between the presence of H. pylori in dental plaques and H. pylori gastritis. In the present study a p value less than 0.05 was considered to indicate statistical significance.
Results
A total of 67 patients with a mean age of 42.3(SD: 12.52) participated in this study. Of these patients, 31 were male and 36 were female. (Table 1) . H. pylori was detected in dental plaque specimens of 4/67 patients (5.97%) by PCR. Dental plaque specimens of 4 patients among a total of 23 H. pylori gastritis diagnosed patients' harbored H. pylori (17.39%) while this bacterium was not found in dental plaque samples of other 44 patients with periodontitis but without H. pylori gastritis. An association was found between the presence of H. pylori in dental plaques and H. pylori gastritis (p= 0.012). 
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Discussion
H. pylori infection is one of the most common bacterial infections in man. The infection is widely accepted as an important cause of gastritis and is strongly associated with peptic ulcer disease and gastric cancer The human stomach was considered to be the only reservoir for H. pylori until bacteria were discovered in the human dental plaque, in oral lesions or ulcers, in oral cavity, and in saliva (11) . There are conflicting reports about the isolation rate of H. pylori from dental plaques. Detection rate ranging from 0 to 90% has been reported in different studies. The wide variations in the prevalence of H. pylori in the oral cavity probably originate from methodological differences among studies rather than from true geographical variations. PCR has been found to have higher detection rates of H. pylori in gastric biopsy and in microbial dental plaque compared to other identification tests. Among them, in vitro urease tests are dependent on the existence of urease in gastric biopsy specimens as H. pylori is the only urease-positive bacteria recovered from stomach. Conversely, H. pylori-like organisms were urease, catalase, and oxidase-positive and grew microaerophilically, but they were negative on H. pylori-specific PCR analysis, demonstrating the possibility of false identification (12) . For this reason, in the present study, urease test was not used for detection of H. pylori in microbial dental Plaque because it was considered to be an unreliable test in the identification of H. pylori in microbial dental plaque. In this study we detected H. pylori in dental plaques of 5.97% of periodontitis patients, and our findings showed that there is an association between H. pylori of dental plaque and stomach. In a study by Butt et al. (13), urease test and cytology detected H.pylori in 100% and 88% of dental plaque samples respectively. They concluded that the prevalence of H. pylori in dental plaque of patients with dyspepsia was very high and indicating it to be a major reservoir of infection. Their conclusion is in agreement with our study but the high prevalence of H. pylori in dental plaque could be due to urease-producing organisms which commonly found as part of the normal flora of oral cavity. Chitsazi et al. (14) based on the results of rapid urease test on oral specimens, reported that H.pylori was detected in 34.1% of dental plaque specimens. Again this higher prevalence in comparison with our study could be due to urease-producing organisms. Also they did not find any association between H.pylori in dental plaque and stomach which is not in agreement with our study. Martinez-Gomis et al. (15) found no H. pylori in the dental plaque of non-gastritis patients that supports our findings. Gebara et al. (16) (20) . However, this subject requires considerably more investigation before definite involvement of the oral cavity can be confirmed and preventive measures can be tailored toward the prevention of oral spread. More specifically, more extensive studies to confirm identical or closely related strains in the mouth and stomach are required. Also, a specific niche for H. pylori should be identified in the oral cavity, and the association of H. pylori with other members of the oral microflora needs to be addressed. More successful culturing techniques for oral H. pylori are also needed to confirm its viability and thus infectious status.
Conclusion
Although the prevalence of the Helicobacter pylori in dental plaque was shown to be very low, but it may be necessary to pay close attention to dental plaques as the possible source of re-infection after treatment of gastritis. In other word, oral cavity may be noted as the second reservoir of Helicobacter pylori colonization.
